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1.5 Lebelling

The equipment shall be provided with I clear indication of the type number Ind description
under which it is aubmined for type testing. Elch number shall be unique and in the case
where the testing luthority finds two manuflcturers hive used I similar type number, one
manufacturer ahlll be Isked to change the type number.

Type Ipproved equipment .hlll be permanently mlrked with In Ipproved In.pection mark
which ahall be Ioclted on the ou.tside of the equipment Ind be immediately visible. The
minimum dimensions of the Inspection mark shill be 10 x 15mm. The location of the
Inspection mark shall be agreed between the manufacturer and the testing authority and shall
be recorded In the tilt report.

The mark used to indiclte compliance shall be IS shown in Figure 1.1.
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FIGURE 1.1

, .6 Input end Output Port· Definitions

1.6.1 For the purpose of the specification the terms -trlnsminer input port-, -receiver input port-,
-transminer output port- Ind -receiver output port- ahall be taken to refer to those points
corresponding respectively to the ports Z', C, C' and Z in Figure 1.2. Points Z' and Z are
baseband input and output points respectively.

1.6.2 Accessibility for measuring R.F. power is referred to in Section 2.1.
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~tore making measurements, the equipment shall be placed in I temperature controlled
chamber for a period of one hour or for such I period IS may be judged ntceglry for thermal
balance to be obtained. The equipment shall be Iwitched off during the temperature
Itabilisation period. During these tests .t extreme temperatures the humidity content in the
test chamber shall be controlled so that it lies within the ranges given in clauses 2.4.1 .. (a).

2.5.2 Test Procedure

Fortlsts It thl upper tlmperatur., after thermal balance has b.en attained (Claull 2.5.1), the
equipment shall be switched on in the transmit condition for half an hour, after which the
Ippropriate tests shall be carried out.

For tests at the lower temperatures, after thermal baianci has been Ittained (Clausl 2.5.1)
the equipment shall be switched on in the receive or transmit condition for 30 minutes, after
which the appropriate tests shall be carried out.

3 CABINET RADIATIONS

3.1 Definition

Cabinet radiations Ire emissions at Iny frequency, other thin tholl of the carrier and
associated sidebands, radiated from the cabinet structure of the equipment.

3.2 Speclficltion limits

Cabinet radiations shall be minimised in order to avoid interference to other radio inltallations.
In the event of interference being traced to cabinet radiations the licenlles will be required to
provide interference suppression to a degree which shall be latisfactory to the Secretary of
State.

4 INTERPRETATION OF THIS SPECIFICATION

In the event of doubt arising over the interpretation of this Ipecification, or the method of
conducting the tests, the decision of the Testing Authority shall be final.
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5 ACCURACY OF MEASUREMENT

The tolerance for measurement of the quantities shown below will be as Indicated.

5.1 DC Voltage : 3%
.. " ....

.::::5.2 ..... :.::.~C:..Mai~I..Y~Itage. -:.::::::.:.:::.::.:::::;::::::·::.:.::::::::::)t.:~~ .. :::'::'.:: : ....:.:.::: :::::'..-::.::'::::-::

5.3 AC Mainl Frequency : 0.5%
:: :::.: : ..;: .- .. ':':..:.:,:::::.:::.: : -." '.- : , ,':'

:.5.4 ':::::::':':Radio :Fr.qu~ncy ......:..: ..,00 kHz

5.5 Radio Frequency Power : 1 dB

MPT 14H1
Pen 1

;:.::.-::.:-.: ....: ..:::::::..:.:.::::....

:5~6.. ::.:)/J~.~\I~~ Loss

5.7 Attenuation of Attenuatorl

. .

'.:-:.:t.~ dB..:.:

: 1 dB
.......................... , ' - .

:.;:;.~;~::.:. ::·):\?t~~p.r~tu.t~:::::}:::::::{::t:f:\{?tf:::·<:::····::·:L·.~··.·:' °C ·:>:::::::::::/::./:.::::}·}:::::·:\:::·:::/r·.·::::\:':'::

5.9 Humidity

'5.10 .. BER·.

.~'".

: 5%

20% Accuracy. '.
95% Confidence level

., :', ".'
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1

1.1

".n 2

GENERAL CONDmON.

Arrangemlnt. for Tilt S 1n", Applied to thl Rlcllvlr Input

Sourcil of tlst aignals for Ipplication to the receivlr input Ihall be connected in such a
way that the return loss presented to the receiver input is not less than 23 dB.

This requirement shall be met irrespective of whether one or more aignals Ire Ipplied to the
receiver simultaneously.

The levels of the test signals shall be expressed in terms of the power in dBW incident at
the receiver input port.

The effect of Iny intermodulation products of noise produced in the tilt equipment shall
have I negligible effect.

1.2 Standard Telt Signal

(a) The standard test signll shall be I modullted radio frequency Cllrier hiving the same
phase and Implitude transition shapes as the Issociated trlnsmitter. The modulating
data stream shall be encoded Ind/or scrambled to suit the receiver', processing. The
modulating data stream ,hall be I pseudo random bit ,tr.,m of repetition length and
generator polynomial as shown in Table 2.1.

Tabl.2.1

Bit Rate Repetition Length Polynomial
2 Mbit/s 2" - 1 Bits ott + 0 1

.. + 1 - 0
2 x 2 Mbit/s 2" - 1 Bits 0" + 0'" + 1 - 0

8 Mbit/s 2" - 1 Bits 011 + 0'" + 1 - 0
34 Mbit/s 223 - 1 Bits 0" + OIl + 1 • 0

1401155 Mbit/s 2" - 1 Bits 0 23 + OIl + 1 • 0

(b) If the transmitter and receiver in the equipment under test operate on the same radio
frequency, the transmitter modulated in accordance with Clause 1.2(1) and with its
output suitably attenuated, may be used to constitute the 'wanted' signal for the
purpose of receiver Itlectivity measurement (Section 3.3).

1.3 Receiver Mute or Squelch FacUlty

If the receiver is equipped with a mute or squelch circuit, this shall be made inoperative for
the duration of the type IPproval test.

1.4 Transmitter Artificial Load

Tests on the transmitter shall be carried out using I non-reactive non-radiating load
connected to the transmitter radio frequency output pan. The load shall have a return loss
of not less than 23 dB.

....,,", 13



+---

MPT 1416
Part 2

2 TRANSMITTER

2.1 Fr.quency Error

2.1.1 Oefinition

The frequency error of the transmitter is the difference between the measured carrier
frequency and its nominal value.

2.1 .2 Method of Measurement

(a) The transmitter shall be operated in accordance with the manufacturer's instructions
and 111 output shall be connected to an artificial load (Section 1.4).

Ib) The emission shall be monitored by a frequency counter and the carrier frequency
shall be measured in the absence of modulation.

Ic) The measurement shall be made under normal test conditions (Part 1 Section 2.3)
and repeated under extreme conditions (Part 1 Clauses 2.4.1 and 2.4.2 applied
simultaneously) •

2.1.3 Limits

The frequency error, under both normal and extreme test conditions ,hall not
exceed :t: 50 ppm.

2.2 Carrier Power

The maximum value of the effective radiated power of the carrier in an operating system
will be a condition of the licence. Compliance with this requirement shall be achieved by a
combination of the power range of the equipment and the antenna used.

2.2.1 Oefinition

The carrier power of a transmitter is the average power supplied to the antenna
transmission line by a transmitter during one radio frequency cycle taken under conditions
of no modulation. (CW conditions).

2.2.2 Method of Measurement

la)

(b)

(c)

The transmitter output port shall be connected to an artificial load (Section 1.4) with
means of maasuring the power delivered to this load.

In absence of modulation (ie CW conditions), the transmitter shall be operated in
accordance with the manufacturer'. in.tructions.

The measurement .hall be made under normal test conditions IPart 1 Section 2.3)
and repeated under extreme test conditions IPart 1 Clauses 2.4.1 and 2.4.2 applied
simultaneously) .



2.2.3 Limits

I The carrier output power under III tlSt conditions Ihall be within :t .. dB (for Outdoor
Equipment) or :t 3 dB (for Indoor Equipment) of the rated output power declared in Part 1
Sub-Clause 1.4(cl. The maximum output power shall not exceed 0 dBW under any
conditions.

2.3 Spurious Emissions

2.3.1 Definition

Spurious emissions are emissions .t frequencies which ar. outside the Necessary
Bandwidth and thl leYel of which may be reduced without affecting the corresponding
transmission of information. Spurioul emissions include harmonic emil.ionl, parasitic
emissions. Intermodulation products and frequlncy conyersion products but exclude
emissions on frequencies immediately outside the Necessary Bandwidth which result from
the modulation procesl. 'The Necessary Bandwidth is defined al twice the transmitted
symbol rate.

2.3.2 Method of Me..urement

(a) The transminer output port shall be connected to either a spectrum analyzer yia In
attenuator, or.n artificial load with lome means of monitoring the emission with a
spectrum analyzer or selectiye yoltmeter.

I
I

(bl The transmitter shall be unmodulated, (ie CW conditions). At each spurious emission
from 1 GHz to 130 GHz, excluding frequencies within the Necessary Bandwidth
about the carrier frequency, the leyel of the emission shall be measured relatiye to
the I,yel of the carrier emission. All leyels should be measured at point C'.

(cl The power leyel of each emission shall be calculated by applying the ratio measured
in Clause 2.3.2Ib) to the carrier power determined in Section 2.2 under normal test
conditions.

2.·3.3 Limits

I
The power of any spurious emission measured in Clauses 2.3.2(bl Ii (e) shall not exceed:

1 GHz to 21.2 GHz -90 dBW
21.2 GHz to 80 GHz -60 dBW
80 GHz to 130 GHz -SO dBW

Note:

I
(a)

(b)

,.......,

Methods of measurement for the frequency range 80 GHz to 130 GHz are yet to be
.greed between European Administrations and the IEC.

Definitions .nd methods of measurement of integrated equipment are UNDER
STUDY.

15
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2.4 Radiated Spectrum

2.4.1 Method of Measurement

Ca) The transmitter output pon shall be connected to either a spectrum analyzer via an
attenuator, or an artificial load with some means of monitoring the emissions with a
spectrum analyzer. Th. spectrum anllyzer Ihall have a variable persistence display
or digital Itorag. display and its controls shall be adjusted as follows:-

I

Bit Rate (Mbit's) 2 8 34 140

Channel Spacing (MHz) 14 28 56 140

IF Bandwidth (kHz) 30 100 100 300

Total Sweep Width (MHz) As Appropriate

Video Bandwidth CkHz) 0.1 0.1 1 1

Recommended SCln Time Cs) 20 25 2 5

Cb) The transmitter line input shall be modulated by I digital signal having the
appropriate characteristics given in Table 2.1. The display shall be recorded, relative
to the level of the unmodulated carrier as measured in clause 2.2. .

(c) The measurement shall be made under normal test conditions (Part 1 Section 2.3)
and repeated under extreme test conditions (Pan 1 Clauses 2.4.1 and 2.4.2 applied
simultaneously).

Note: Since the spectrum masks of Figure 2.3 incorporate an allowance for
frequency stability, any deviation (measured in 2.1) from the nominal centre
frequency (declared in Pan 1. clause 1.4(a)(i)) must be taken into account
when comparing the radiated spectrum with the limits of Figure 2.3.

(d) The transmitter line input shall be modulated by a digital signal having the
characteristics indicated in Clause 1.2. The level of any residual carrier, shall be
recorded, relative to the level of the unmodulated carrier as measured in clause 2.2.

2.4.2 limits

(a) The 0 dB spectrum reference level (SRl) shown in the spectrum masks given in
Figs 2.3A to 2.30 shall be lit to the level calculated by the formula in
lub-clause 2.4.2(c).

(b) The recorded spectra of 2.4.1 (b) shall be compared with the Ippropriate figure in
Figure 2.3. Spectrum peaks due to the modulation process shall not exceed +3 dB
relative to the SRl. between 0 MHz and the first break-point of the mask (shown as
a dotted line).

(cl The SRl shall be calculated using the following formula:

OdBSRL • C4nUrPowtr - 10101 ( SymboIRatt(Baud,s) )
10 AMlyStrIF1JIJndwUbh (Hz.)
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The residual carrier level (2.4.1 (dU shall not exceed ·10 dB relative to the value of
the unmodulated carrier.

17
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Fig 2.30
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3 RECEIVER

3.1 Input "",I renge

The Input level range for a SER <10" shall ext.nd from the upper limit of -50 dSW to the
low.r threshold for BER • 10", mealured at point C.

3.2 IER performance

Th. ref"enc. sensitivity of the rec.iver, for a SER of 10" is giv.n in Table 2.2.

3.3 Selectivity

3.3.1 Definition

In the context of thil specification the selectivity of the receiver I. In Indicltion of itl
lbility to receive (with a given minimum quality) a wanted modullt.d signll It the normal
received level (Mediln level) in th. presence of In unwanted modulated .ignal of • given
level, differing in frequency from the want.d signal by • specified amount.

3.3.2 Method of Measurement
3.3.2.1

(a) A bit error monitor clp.ble of detecting errors in the sequence described in 1.2 at
the bit rates of Table 2.2 shall be connected to the receiver output.

(b) A standard test signal (Section 1.2) Ihall be applied to the input port of th. r.ceiver
via one path of a combining unit. The level of the signal at the receiver input port
shall be the median lignallevel given in Table 2.2. The frequency of the standard
test .ignal shall be that of the wanted rec.ive frequency.

(c) An interfering te.t lignal having the same characteristics as described in Section 1.2
shall be Ipplied via the second path of the combining unit. The level and frequency
separation of the interfering signal shall be IS described in Table 2.2. Frequency
separations specified in Table 2.2 are the receiver c~polar channel spacings.

Table 2.2

Bit Rate Separation of level Interfering Median Signal
(Mbit/s) wanted Ii Signal (-dBW) Level (-dBWl

Interfering
signals (MHz)

2 ± 14 79 79 I
2x2 ± 14 76 76 (
8 ± 28 73 73 \

34 :t 56 70 70

1401155 :t140 65 65

d) The BER of the wanted signal shall be measured.

22
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3.5.3 Limits

I
The power of any spurious emission from the receiver measured in Clause 3.5.2(bl
Including the local oscillator frequency generated by the receiver shall not exceed:

1 GHz to 21.2 GHz : ·90 dBW
21.2 GHz to 80 GHz: ·60 dBW
80 GHz to 130 GHz : ·50 dBW

Note:

I
(a)

Ib)

Methods of mealuremlnt for thl frequency range 80 GHz to 130 GHz are yet to be
agrled between European Administrations and the lEe.

Definitions and methods of measurement of integrated equipment are UNDER
STUDY.
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Antennas for Private Fixed Radio Services Operating in

the Frequency Band 54.25 GHz to 57.2 GHz.
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1 GENERAL

1.1 Scop. of Specification

This specification covers the minimum performance requirements for vertically polarised
antennas to be used In the bind 54.25 GHz to 57.2 GHz IlIoclted to Public
Telecommunications Operators and privlte fixed radio IIrvlcII. Two types of antennas are
included, a directional and an omnidirectional type. The directionallntennas are further
classified into standard Ind high-performance versions. High performance antennas may be
specified by the license Ipplicant, In preference to Standard antennas, but may also be
required by the Licensing Authority in cases which require improved spectrum efficiency.

1.2 Ucen..e's Responsibility

The Installation of equipment, either fixed or mobile, is subject to the issue of aUcence by
the Secretary of State. Under the conditions of the licence It will be the responsibility of
the licensee to ensure that the equipment provided conforms with Ind Is maintained to the
requirements of this specification. The requirement In this case is that the antenna shall be
type-approved.

1.3 Labelling

Complete Intenna assemblies shall be clearly identified with a weatherproof and permanent
mark (or marks) showing the manufacturer's name and type number. Additionally the
antenna shall display a mark Indicating the orientation required to achieve vertical
polarisation. Each antenna shall have I permanent libel giving the value of the gain and
the antenna type declared in 1.4.

1.4 Decl.ratlons

When submining an antenna for type approval the manufacturer shall supply the
following:-

(a) the nominal gain of the antenna, (note the value is the gain of the antenna type and
not the gain of the particular sample).

(b) whether a Radome or Feed-Shroud is fined to the antenna.

(ct whether it is directional or omnidirectional antenna.

(d) the working frequency of the antenna.

1.5 Tist Arrangements

All performance testing of Intennas will be carried out It a test site specified by the testing
authority. Testing shall be carried out on dry antennas.

NOTE: Radomes shall be fabricated from hydrophobic materials to minimise the effect of
water droplets on the radiation panern. Testing of Wit antennas is under
consideration.Arrangements will be made for the applicant to deliver his antenna
to the test site at least two weeks before testing is scheduled to begin.

Manufacturers may be required to participate in the mounting and dismantling of the
antenna. Applicants will normally be expected to make arrangements to remove their

I.w, 'Nt 27
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Intennas from the test site within 14 days of receiving notification from the tlsting
luthority that tlsts hive been completed.

NOTE: Tlsts mlY from timl to timl be clnclned or postponed It short notice dUl to
unsuitable wIather conditions.



1.6 PoIarl.atlon

The polarisation of radiation shall be within 5 degrees of Vertical.

PART 3

1.7 Offshore Environment

Antennas to be used offshore shall Idditionally me.t the environmental requirements of
Chapter 2 of Radiocommunications Agency specification MPT 1405.

, .8 Interpretation of this Specificltion

In clse of doubt Ibout the Interpretation of this specification the decision of the testing
authority shall be final.

'.9 Teltlng Authority

The testing authority shall be Radiocommunications Agency or one approved by
the Agency.

2 TECHNICAL REQUIREMENTS

2.1 Definitions

Radiation pattern

Radome

Co-polar pattern

Beam Ixis

Major/Main lobe

A diagram relating power flux density or field strength at a constant
distance from In antenna to the direction relative to the antenna main
beam. The distance is required to be greater than the minimum far
field distance of the larger of the Intenna under test or the reference
antenna used for the radiation pattern measurement. The minimum
far-field distance is given by the following formula:

Minimumfar-jielddistance • 6.7D2F metres

where: 0 is the aperture diameter of the larger of the antenna under
test or the reference antenna, expressed in metres.
F is the frequency in GHz.

A cover for an antenna system which Is weatherproof and intended
to be transparent to radio frequency energy.

A diagram representing the radiation pattern of • test antenna when
the reference antenna is similarly polarised, scaled in dBi or dB
relative to the measured antenna gain.

The direction, within the major (main) lobe of a narrow beam
antenna, for which the radiation Intensity Is a maximum.

The radiation lobe containing the direction of maximum radiation.

Beam of an antenna The major (main) lobe of the radiation pattern of an antenna.
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Antenna gain
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Th, ratio of power measured in the boresight direction to the level
that would Ixist if the radiated energy (if the test antenna was
considered to be in transmit modll w.s uniformly distributed over a
sphere centred on the teat Intenna, ie., In isotropic radiator radiating
the aame power II the test .ntenna. The antenna gain is expressed
in dB above isotropic tivil Ind Is dlnoted by dBi.

2.2 Dlrlction. AntlMI

This IIction dlscrib,' the Ipproval tl't rIQuirement., method of measurlmlnt and
specification limits 'or the directional standard snd high-performance Intennas.

2.2.1 Approval TlSt ReQuiremlnts

Approval tilt' wiD be conducted on the following Intlnna performlnce parlmeters:

Cat Gain

Cb) Radiation Pattlrn

The vllutl mlalured during thl Ipprovil tlStl ahalt meet thl limitl outlined In
Section 2.2.3, below.

2.2.2 Method of Measurement

Measurlmlnts shall bl made at the telt freQulncies 54.25 GHz, 55.5 GHz and 57.2 GHz.
The testing authority reserves the right to test at additional frequencies within the
frequency range 54.25 GHz to 57.2 GHz should it be deemed necessary. If the antenna is
designed for use with a radome or feed shroud, then measurements shall be made with this
in place.

Cal Gain

The antenna gain will be measured using the glin by comparison technique in which
the gain of the antennl under test is compared with that of I calibrated gain Intenna
typicilly a standard gain horn. In practice this win involve comparing the peak
reclivld powlr I.vel of the omnidirectional antennl with the peak lboresightl level
reclived from the stlndard glin hom. The glin of thl Intennl under tlst Is the lum
of thl gain of the Itandard gain hom and the differenci in observed peak power
levels Ind is expreilld in dBI.

Altemative mlthods can be proposed, providing the testing luthority is satisfied that
lutticient supportive evidinci as to the suitlbility of the mlthod of gain
measurement has been providedc Ind agreed with thl testing luthority It Ilast four
Wilks prior to the Ipprovll test.

Cb) Radiation Plttern

The co-polar p.ttem shall be measured Ind plottld at each tlst frequency with the
antenna p,olarised in the venical plane.
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2.2.3 Specification Umits

(a) Gain

The mlasurld Intlnna gain .h.1I mMt thl minimum requir.ments .pecified in Table
3.1 Ind be within ~ 2 dB of the valu. d.clarld in 1.4.

TABLE 3.1 ANTENNA GAIN

Antenna Type Minimum Gain (dBi)

Standard 32

High Performance 32

(b) Radiation Pattern

The vllues of the gain of the m.asured co-polar pattern of thl .ntenna Ihall be equal
to or less than the values given in Figures 3.1 and 3.2.

2.3 Omnidirectional Antenna

This section describes the approval tilt rlqulrements, method of mll.urement Ind
specification limits for the omnidirectional Intenna.

2.3.1 Approval Test Requirements

Approval tests will be conducted on the following Intenna performance parameters:

(a) Gain

(b) Radiation Pattern

The values measured during the approval tests will meet the limits outlined in Clause 2.3.3
below.

2.3.2 Method of Mlisurement

Measurements shall be made .t thl t.st frequencies 54.25 GHz. 55.5 GHz .nd 57.2 GHz.
The testing .uthorltv rl.ervel the right to tilt .t .dditional freqUincie. within the
frequency range 54.25 GHz to 57.2 GHz Ihould it be d.emld necllsary. If the .ntenna is
designed for use with. radome or feed shroud, then mllsurementllhall be m.de with this
in place.

(a) Gain

...""..'

The .ntenna gain will be m.asured using the gain by comparison technique in which
the gain of the Intenna under test is compared with that of • calibrlted gain antenna
typically. Itandard gain horn. In practlce this will involve comparing the peak
received power level of the omnidirectional antenna with the peak (botesight) level
received from the standard gain horn. The gain of the antenna under test is the sum
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of the gain of the standard gain horn .nd the difference in observed peak power
levels (taking Into ICcount the aign of the difference) and is .xpr.ssed in dBi. The
particular azimuthal pointing .ngle of the omnidirectional'f)tenna shall be noted.
The .ntenna is mounted at 0° .Ievation. The comparison Ihall .Iso be made at three
other position. separated from the noted azimuth position by 90, 180 and 270
degree•. The gain I. the Iverage value of the four measurem.nts at e.ch Ir.quency.

Alternative method. can be proposed, providing the testing .uthority is satisfied that
lufficient lupportive ,vidence IS to the luitability of the method of gain
measurement has been provided and agr••d with the testing authority at least four
w.eks prior to the Ipproval test.

(b) Radiation P.tt,rn

The radiation pattern IIapan.. sball be d.monstrated on a far field test rang., In the
azimuth .nd elevation planes. The co-polar p.ttems .te measured .t the t.st
frequencies referred to abov,. Azimuth p.ttlrns will bl recordld by mounting thl
Intenn. in its norm.1 orient.tion (0° Ilevation) onto I single .xis. pOlitioner.

The Intenna shall be rotated about the positioner local vertical Ixis between -180
and +' 80 degree.; thl signal Ilvel received from a fixed power output source shall
be recorded IS I function of .ngll.

Elevation patterns are measured by mounting the antenna at 90 degrees to its normal
.ttitude Ind rotating about the positioner local vertic.' axis between -90 and +90
degrees. The received lignallevel shall be then recorded al • function of .ngle. The
elevation patterns shall be measured at four different antenna azimuthal angle
settings, typically spaced by 90 degrees.

2.3.3 Specification Limits

(a) Gain

The measured gain of the antenna shall b. within :t 2 dB of the value declared in
Section 1.4.

(b) Radiation Pattern

The measured azimuth co-polar pattern of the .ntenna shall be within :t 3 dB of the
gain measured in 2.3.2(,).

The values of the gain of the measured el.vation co-polar patterns of the antenna
shall b. equal to or I.ss than the values given in Figure 3.3.
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